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STAT 211 Business Statistics I – Term 151
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Directions: 

1) You must show all work to obtain full credit for questions on this exam. 

2) DO NOT round your answers at each step. Round answers only if necessary at your final step to 4 decimal places.
3) You are allowed to use electronic calculators and other reasonable writing accessories that help write the exam. Try to define events, formulate problem and solve.
4) Do not keep your mobile with you during the exam, turn off your mobile and leave it aside
	Question No
	Full Marks 
	Marks Obtained 

	Q1
	11
	

	Q2
	5
	

	Q3
	5
	

	Q4
	5
	

	Q5
	4
	

	Q6
	4
	

	Q7
	5
	

	Q8
	8
	

	Q9
	5
	

	Q10
	6
	

	Q11
	22
	

	Q12
	6
	

	Q13
	3
	

	Q14
	6
	

	Q15
	5
	

	Total
	100
	


Q1. Multiple choices. (11 pts)
1. The human resources department at a major high tech company plans to conduct an employee satisfaction study by sampling 100 employees from the 3,000 total employees.  They plan to use systematic random sampling since the employee file is in alphabetic order.  The first employee selected in the study should be
a. The 30th employee.

b. Employee 1 to 30 randomly selected.

c. Employee 1 to 100 randomly selected.

d. Employee 1 to 3000 randomly selected.

e. None of the above.

2. A store manager wants to know whether customers are satisfied with the quality of grocery service provided.  To collect the necessary data, interviewers have been hired to stand near the store’s exits and to survey available customers.  This type of sampling is called
a. A simple random sample.

b. A stratified sample.

c. A cluster sample.

d. A systematic sample.

e. None of the above.

3. The insurance company has collected data on the number of claims in the country each week for the past 9 weeks. These data are shown as follows. 

	Week 1 
Week 2        Week 3  
    Week 4      Week 5       Week 6     Week 7       Week 8   Week 9

	1415 
          1623 

1934 
    1879 
2102 
        2156          2511 
        2499 
2520


Which of the following statements is most correct? 

a. The proper graph for displaying these data is a pie chart. 

b. There has been a gradual downward trend in these data. 

c. A frequency histogram is useful to help identify the trend in these data. 

d. The claims data is best described by a line chart.

e. None of the above.

4. A survey of a magazine’s subscribers indicates that 50% own a home, 80% own a car, and 90% of the homeowners who subscribe also own a car. What probability of subscribers own both car and a house

a. 0.45   

b. 0.85

c. 0.9   

d. 0.4

e. None of the above

5. The estimation of the population average family expenditure on food based on the sample average expenditure of 1,000 families is an example of
a. Inferential statistics.

b. Descriptive statistics.

c. A parameter.

d. A statistic.

e. Discrete random variable
6. Which of the following is most likely a population as opposed to a sample?
a. Respondents to a newspaper survey.

b. The first 5 students completing an assignment.

c. Every third person to arrive at the bank.

d. Registered voters in a county.

e. Engineering students in KFUPM.
7. If either event A or event B must occur, then events A and B are said to be

a. Independent

b. Mutually exclusive.

c. Statistically independent.

d. Collectively exhaustive.

e. None of the above.

8. When using the general multiplication rule, P(A and B) is equal to

a.  P (A|B) P (B). 

b.  P (A) P (B).

c.  P (B)/P (A).

d.  P (A)/P (B).

e. P (A|B).

9. A sample of 300 subscribers to a particular magazine is selected from a population frame of 9,000 subscribers. If, upon examining the data, it is determined that no subscriber had been selected in the sample more than once
a. The sample could not have been random.

b. The sample may have been selected without replacement or with replacement.

c. The sample had to have been selected with replacement.

d. The sample had to have been selected without replacement.

e. The sample could not have been probability sample.
10. The Dean of Students mailed a survey to a total of 400 students. The sample included 100 students randomly selected from each of the freshman, sophomore, junior, and senior classes on campus last term. What sampling method was used?
a. Simple random sample

b. Systematic sample

c. Stratified sample

d. Cluster sample

e. Non probability sample
11. A telemarketer set the company’s computerized dialing system to contact every 25th person listed in the local telephone directory. What sampling method was used?
a. Simple random sample

b. Systematic sample

c. Stratified sample

d. Cluster sample

e. Convenient sample
Q2. (5 pts) Answer the following questions by marking True or False. 
1. Data collected on smoking habits (smoker, nonsmoker) would be an interval level variable. _________

2. A distribution is said to be skewed to the right when the sample mean, median, and mode are equal.___________

3. When people fail to respond to a survey, the data collection process may suffer from non-response bias __________

4. When stratified random sampling is employed, the population must first be divided into homogeneous subgroups. Then either a systematic or a simple random sampling is done in each group to obtain the 
  Stratified sample.____________

5. Two events are considered to be mutually exclusive if the events occurred at the same time ________

Q3. (2+3=5 pts) A certain machinist works an eight-hour shift. An efficiency expert wants to assess the value of this machinist where value is defined as value added minus the machinist’s labor cost. The value added for the work the machinist does is $30 per item and the machinist earns $16 per hour. From the past records, the machinist’s output per shift is known to have the following probability distribution:

	Output/shift


	5
	6
	7
	8
	

	Probability


	0.2
	0.4
	0.3
	0.1
	

	
	
	
	
	
	

	
	
	
	
	
	


a. What is the expected monetary value of the machinist to the company per shift?
b. What is the corresponding variance value?
Q4. (2+3=5 pts) Airline passengers arrive randomly and independently at the passenger-screening facility at a major international airport. The mean arrival rate is ten passengers per minute. 
a. Compute the probability of at least one arrival in a 15-second period.
b. What is the probability that time between two successive arrivals is between 15 sec and 20 sec?

Q5. (4 pts) Electric fuses produced by Warsa Electric are packaged in boxes of 12 units each. Suppose an inspector randomly selects three of the 12 fuses in a box for testing. If the box contains exactly five defective fuses, what is the probability that the inspector will find exactly two of the three fuses not defective?
Q6. (4 pts) A student taking a degree in accounting is trying to decide on the numbers of firms to which he should apply. Given his work experience and grades, he can expect to receive a job offer from 70% of the firms to which he applies. The student decides to apply to only four firms. What is the probability that he receives no job offers?

Q7. (5 pts) A random variable X has the following density function.
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What is the probability that X lies between 4 and 8?

Q8. (4+4=8 pts) A new gas-electric hybrid car has recently hit the market. The distance travelled on 4 liters of petrol is normally distributed with a mean of 105 km and a standard deviation of 6 km.

a. Find the probability that the car travels between 88 and 113 km on 4 liters of petrol.
b. Find the distance that only 10% cars travel more than that distance.
Q9. (5 pts) A stratified sample of size n = 60 is to be taken from a population of size N = 4000, which consists of three strata of size N1 = 2000, N2 = 1200 and N3 = 800. If the allo​cation is to be proportional, how large a sample must be taken from each stratum? 
Q10. (6 pts) The Automobile Association gave the average price of unleaded petrol in Sweden as 14.63 Swedish Krona (SK) per liter in June 2012 with standard deviation 1 SK. What is the probability that the mean price for a sample of 100 petrol stations is within 0.25 SK of the population mean?

Q11. (7+1+2+9+3=22 pts) The International Air Transportation Association surveyed business travelers to determine ratings of various international airports. The maximum possible score was ten. Suppose ten business travelers were asked to airport L and 10 other business travelers were asked to rate airport M. The rating scores are summarized as below:
	Airport L
	10
	9
	6
	7
	8
	7
	9
	8
	10
	7
	

	Airport M
	6
	4
	6
	8
	7
	7
	6
	3
	8
	10
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


a. Calculate a 90% confidence interval for the true mean score rating for Airport L and interpret.
b. When the desired margin of error is fixed, what happens to the sample size as the confidence level is increased? 
c. Do you need any assumption to perform part a? If yes, what? If no, why?
d. Find a 99% confidence interval estimate of the difference in mean ratings of the airports L & M. 
e. Under what assumptions did you construct the interval in part d?

Q12. (1+3+2=6 pts) A survey of 611 office workers investigated telephone answering practices, including how often each office worker was able to answer incoming telephone calls and how often incoming telephone calls went directly to voice mail. A total of 281 office workers indicated that they never need voice mail and are able to take every telephone call.

a. What is the point estimate of the proportion of the population of office workers who are able to take every telephone call?
b. At 90 percent confidence, what is the margin of error?
c. What is the 90 percent confidence interval for the proportion of population of office workers who are able to take every telephone call?
Q13. (3 pts) A well-known bank credit card firm wishes to estimate the proportion of credit card holders who carry a non-zero balance at the end of the month and incur an interest charge. Assume that the desired margin of error is 0.03 at 98 percent confidence. How large a sample should be selected if no planning value for the proportion could be specified?

Q14. (6 pts) Suppose employees at a manufacturing company can use two different methods to perform a production task. A simple random sample of five workers is selected. Each worker first uses one method and then uses the other method and the completion times for these two production methods have been recorded in the following table. Calculate a 95% confidence interval estimate of the difference between the mean times of completion for these two methods.

	Workers
	Completion time for Method 1 (minutes)
	Completion time for Method 2 (minutes)
	
	
	

	1


	6


	5.4


	
	
	

	2


	5
	5.2
	
	
	

	3
	7


	6.5


	
	
	

	4
	6.2


	5.9
	
	
	

	5
	6


	6
	
	
	

	
	
	
	
	
	


Q15. (5 pts) A large car insurance company selected samples of single and married male policyholders and recorded the number who made an insurance claim over the preceding three-year period.

	Single policyholders
	Married policyholders
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 = 400
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 = 900

	Number making claims = 76
	Number making claims = 90


Provide a 95% confidence interval for the difference between the proportions for the two populations.

